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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 12/30/2005 has been 
considered by the examiner and made of record in the application file. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1-5, 7, 11-16, 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Manku et al. (US Patent 7046980) in view of Abdelgany et al. (US 
Patent 6584090). 

Consider claim 1, Manku et al. clearly disclose a circuit for modulating an input 
signal x(t) to an output signal y(t) (figure 3), said circuit comprising: a first mixer (figure 
3, M1) having an input for an RF signal, an input for a first mixing signal f1 (figure 3, 
output of 76) and an output for a mixed signal based on said two input signals; a 
Second mixer (M2) having ah input for an RF signal, an input for a second mixing signal 
f2 (output of 78) and an output (output ofM2) for a mixed signal based on said two input 
signals, said output providing said output signal y(t), and said output of said first mixer 
being connected to said RF input of said second mixer (figure 3); a first signal 
generator, for generating a multi-tonal mixing signal <|)1 and providing said first mixing 
signal to said first mixer; a second signal generator, for generating a mono-tonal mixing 
signal <|>2 and providing said second mixing signal to said second mixer (figures 3, 6-11, 
column 2 lines 40-42); and a control circuit having multi-modes (figures 3, 12, column 
11 lines 49-58): a mode in which said switch is positioned to feed said input signal x(t) 
to said first mixer (figure 3, M1, as heterodyne conversion), and said first and second 
signal generators are controlled to generated virtual local oscillator signal pair where <j>1 
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* §2 has significant power at the frequency of a local oscillator signal being emulated* 
and neither of said (J>1 nor said <|>2 having significant power at the frequency of said input 
signal x(t) or said LO signal being emulated {figure 3, column 4 lines 61-67). 

However Manku et al. fail to disclose a switch having one input and two outputs, 
said input for receiving said input signal x(t) and said two outputs being connected to 
separate ones of said RF signal inputs of said first mixer and said second mixer, 
whereby said switch can be selectively controlled to direct said input signal x(t) to the 
input of either said first mixer or said second mixer; and a control circuit for controlling 
the position of said switch and the signals generated by said first signal generator and 
said second generator, said control circuit having two modes: a first mode in which 
said switch is positioned to feed said input signal x(t) to said second mixer, and said 
second signal generator is operable to generate a direct-conversion type oscillator 
signal. 

In the same field of endeavor, Abdelgany et al. clearly disclose {figures 3, 6, 
column 15 lines 28-43) a transceiver having switch means to deliver multi-mode down- 
conversion and multi-mode up-conversion such as switching between heterodyne {two- 
step frequency conversion) and homodyne {direct conversion, one-step frequency 
conversion) receiving modes. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Abdelgany et al. into the art of Manku et al. as to provide a multi-mode transceiver for 
increasing its diversity, comprising a switch having one input and two outputs, said input 
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for receiving said input signal x(t) and said two outputs being connected to separate 
ones of said RF signal inputs of said first mixer and said second mixer, whereby said 
switch can be selectively controlled to direct said input signal x(t) to the input of either 
said first mixer (for heterodyne conversion) or said second mixer (for homodyne 
conversion); and a control circuit for controlling the position of said switch and the 
signals generated by said first signal generator and said second generator, said 
control circuit having two modes: a first mode in which said switch is positioned to feed 
said input signal x(t) to said second mixer (as bypass said first mixer to achieve 
homodyne conversion), and said second signal generator is operable to generate a 
direct-conversion type oscillator signal (as homodyne conversion); a second mode in 
which said switch is positioned to feed said input signal x(t) to said first mixer (Manku et 
al. figure 3, as heterodyne conversion). 

Consider claim 2 as applied to claim 1 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a variable gain amplifier after said second mixer (figure 
1, 40 or 42). 

Consider claim 3 as applied to claim 1 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a variable gain amplifier after said first mixer (figure 2, 
40 or 42). 

Consider claim 4 as applied to claim 1 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose an amplifier prior to said switch (figure 1, LNA 22, as to 
pre-amplify a received signal). 
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Consider claim 5 as applied to claim 1 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose an amplifier after said second mixer (figure 1, 40 or 
42). 

Consider claim 7 as applied to claim 1 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a transmitter {Abstract, column 5 lines 46-48, such 
circuit could be used in receivers and transmitters) comprising: two modulation channels 
{figure 5), a first channel for modulating an in-phase input signal, and a second channel 
for modulating a quadrature input signal (figure 5); and a summer to combine the 
outputs of said first channel and said second channel (in a transmitter, as a RF output, 
inherently the I and Q channels should be combined). 

Consider claim 11, Manku et al. clearly disclose a circuit for modulating an input 
signal x(t) to an output signal y(t) (figure 3), said circuit comprising: a first mixer (figure 
3, M1) having an input for an RF signal, an input for a first mixing signal f1 (figure 3, 
output of 76) and an output for a mixed signal based on said two input signals; a 
Second mixer (M2) having an input for an RF signal, an input for a second mixing signal 
f2 (output of 78) and an output (output ofM2) for a mixed signal based on said two input 
signals, said output providing said output signal y(t), and said output of said first mixer 
being connected to said RF input of said second mixer (figure 3); a first signal 
generator, for generating a multi-tonal mixing signal <j>1 or a constant value signal, and 
providing said first mixing signal to said first mixer; a second signal generator, for 
generating a mono-tonal mixing signal <t>2 and providing said second mixing signal to 
said second mixer (figures 3, 6-11, column 2 lines 40-42); and a control circuit having 
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multi-modes (figures 3, 12, column 11 lines 49-58): a mode in which said first and 
second signal generators are controlled to generated virtual local oscillator signal pair 
where <j>1 * <|>2 has significant power at the frequency of a local oscillator signal being 
emulated, and neither of said <|>1 nor said $2 having significant power at the frequency of 
said input signal x(t) or said LO signal being emulated (figure 3, column 4 lines 61-67). 

However Manku et al. fail to disclose said control circuit having two modes: a first 
mode in which said first signal generator is controlled to generate a constant value 
signal, and said second signal generator is controlled to generate a direct-conversion 
type oscillator signal. 

In the same field of endeavor, Abdelgany et al. clearly disclose (figures 3, 6, 
column 15 lines 28-43) a transceiver having switch means to deliver multi-mode down- 
conversion and multi-mode up-conversion such as switching between heterodyne (two- 
step frequency conversion) and homodyne (direct conversion, one-step frequency 
conversion) receiving modes. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Abdelgany et al. into the art of Manku et al. as to provide a multi-mode transceiver for 
increasing its diversity, comprising a control circuit having two modes: a first mode in 
which said first signal generator is controlled to generate a constant value signal (to 
make the first mixer as being passive to achieve homodyne conversion), and said 
second signal generator is controlled to generate a direct-conversion type oscillator 
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signal (as homodyne conversion); and a second mode (Manku et al. figure 3, as 
heterodyne conversion). 

Consider claim 12 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a filter (figure 1, BPF 28); and a switch which is 
operable to selectively place said filter inline between said first and said second mixers; 
said switch being controlled by said control circuit {considering in heterodyne 
conversion, BPF 28 is preferred to be placed between two mixers as being a channel 
filter (column 2 lines 43-46), considering in homodyne conversion, BPF 28 is switched 
off as being unnecessary in direct conversion mode). 

Consider claim 13 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a variable gain amplifier after said second mixer (figure 
1, 40 or 42). 

Consider claim 14 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a variable gain amplifier after said first mixer (figure 2, 
40 or 42). 

Consider claim 15 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose an amplifier prior to said first mixer (figure 2, LNA 22). 

Consider claim 16 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose an amplifier after said second mixer (figure 1, 40 or 
42). 

Consider claim 18 as applied to claim 11 above, Manku et al. as modified by 
Abdelgany et al. clearly disclose a transmitter (Abstract, column 5 lines 46-48, such 
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circuit could be used in receivers and transmitters) comprising: two modulation channels 
(figure 5), a first channel for modulating an in-phase input signal, and a second channel 
for modulating a quadrature input signal (figure 5); and a summer to combine the 
outputs of said first channel and said second channel (in a transmitter, as a RF output, 
inherently the I and Q channels should be combined). 

Claims 6, 8-10, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Manku et al. (US Patent 7046980) as modified by Abdelgany et al. (US Patent 
6584090) in view of Sahota et al. (US Patent 6615027). 

Consider claim 6 as applied to claim 1 above, claim 10 as applied to claim 7 
above, claim 17 as applied to claim 11 above Manku et al. as modified by Abdelgany 
et al. fail to disclose each of said amplifiers and each of said mixers is a differential 
device. 

In the same field of endeavor, Sahota et al. clearly disclose a circuit comprising 
differential amplifiers and differential mixers (figure 5, column 8 lines 12-18, column 10 
lines 10-21). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Sahota et al. into the art of Manku et al. as modified by Abdelgany et al. as to provide 
differential amplifiers and differential mixers to enhance the signal quality. 

Consider claim 8 as applied to claim 7 above, claim 9 as applied to claim 7 
above Manku et al. as modified by Abdelgany et al. fail to disclose a variable gain 
amplifier after said summer; and an amplifier after said summer. 
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In the same field of endeavor, Sahota et al. clearly disclose a transmitter 
comprising a variable gain amplifier {figure 1, VGA 146); and an amplifier (figure 1, PA 
150) after a summer {figure 1, modulator 124). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Sahota et al. into the art of Manku et al. as modified by Abdelgany et al. as to provide 
sufficient amplifiers to the transmitter for transmitting the RF signal successfully. 

Conclusion 

7. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 

to: Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 2231 4 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RuiMeng Hu whose telephone number is 571-270-1 105. 
The examiner can normally be reached on Monday - Thursday, 8:00 a.m. - 5:00 p.m., 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edan Orgad can be reached on 571-272-7884. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

RuiMeng Hu 



R.H./rh 

November 21 , 2006 




EDAN ORGAD 



